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Fig. 1. SR BUKaAERHE & (BTN O A SR BUNEE Y

The Kamabuchi Experimental Watershed and meteorological observation station in Yamagata Experimental Forest

Fig. 2. ALK 1-3 SN 350 2 HUBRFHE . (2) RhiiAIBCOBVE S5, (b) Fhii /5 DL DBUL /i (%6)
Topographic characteristics in the Kamabuchi no. 1-3 watersheds. (a) frequency of slope gradient, (b) frequency of
slope direction
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2.2 14 E BRMTEE B

BRI BT 2 adBRith o BLa sk, ILAEER 2 3 &
LTe KRB TH O, REDERE LS00 KANDTT
D B - M OTREDHER T B ISHEWFIFED Bt IC
HEATWV S Tz (ALl « F8HH 1952), LA L. B E V- T
EUIRHE KA T < -WREIC K BENGEERTH >
Teo T OREFPHIEMRD TN Tz DIE, 1909 £ (HHIA
) THoTz 1912 4 (BHIE 45 4 ) ISR BN D IKER
Bt & / & (Chamaecyparis obtusa) AEAL & Nz, ZD
%, 1913 4F, 1914 4F, 1916 4 (KIE2+3 - 54 ) ICAF
(Cryptomeria japonica) « & ./ & & —#51ic 77 /1< > (Pinus
densiflora) DHFENTHO NIz (FLIL + 5 1952),

1 FIREEE IR W ORI K G O — &8 ¢ 1L E T E
SNTHEMNH % E 0O, 1917 £ LUK HIRGE & N7z IRAE
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FEBIE 7 (Fagus crenata) % ¥ & 9 % [LBERIAR TR
O 113 72158 % o AFIEHIBLRICHERD 1/312 7345 L.
F O OEREOR 13 IZHE U 7z AFDERAT & T I @A
D71V < (Cercidiphyllum japonicum) . 4/ F (Magnolia
obovata), - % ¥ /17 (Acer pictum subsp. mono) &K
DY < ~7 (Morus australis) . /U 7Y & (Hydrangea
paniculata) 55 7% 3 T JLIER MR THELE N TV 5, HRIRAE
ORI, B OHIED SRRV ORIE. Va3 v A
> & (Arachniodes standishii) , #7151 ./ 7 (Polystichum
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T EEZ Ml o AR TAEMOMGEI DM ERi SN2 e b,
IR THEOMER 21T 5 T & AMEt S i ONEF - I
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O, FHB LS TORERITE THOTRE & Nz,
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O, IEEIZ 0.8, 1.2, 1.6 m ® 3 fii, FEALEIZIHED 6. 8,
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1942 FERF X O ARET 110% TH - 7o, S/ MEARIX D
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SRR LA BRI A 5w BT IS 750 m AL, KR
31 BINEKIER 813135 L, F 2Bt T8
BRU 2 SIREZKIER O RO FHIRO &R (2 5
IRATARES ) IKCBWTE Ny 77y IRHNE UTH
K2R U 7z (Fig. 1) H T T U7z #5453 Z Table
LISRT, B, BEHICIINEFHCHMA AT N e —
Z—IEBE L. T HICHER BO7LICL Tid, A&k
LU THANE LTz £72ERE (RT-5E) ICBIL Tid. 18K
RlZE (MG RHG YU —X) Z¥3E L. R
2 ANTHE Uz,

3.2 KR & REEDE

FFUKEOBMNX, S BV TS S 5
MBI % 45° v /v FREUKHEIRIC BN T, AlE
OXF G2 U7 a— b X EFLKNE (B s
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HR1000), 2007 4£h 5 & B XKML E (7 1 ¥ > UlzZ-
GY100) ZEA L, 5734 Y 2=V THRKMZENE LTz,
FEAREIUKNMGEHE 7 o — M XEFKNET DNy 77
T LT, 2007 LU 7 o — b RXE KN E R
IKRIEEDINY 77w T e UTHRIFH Lz,

BKHEER IR 3R & BIIFIERE UHE R LTV B 720,
HELTKX (O, @ KXZHNT, Kb SHiEICHE
U7z (AL - J578 1952),

Table 1. B/K i IS BEHT U 72 BLMIE 25

Observational insturuments used to mesure

precipiation
$H) =P — i
gf)’j nf)ﬁil capacity of
one tipping
S ﬁﬁéél‘%ﬁ\ No.34-HT-P 0.5 mm
Meteorological station A EE 7#&#R. BO71 0.5 mm
HYDK 77 /ud—X) :
Fr&hin rhyRIZE, BO11-104H% 0.5 mm
Next to the -
government building  KH#EFE. No.34-HT-P 0.5 mm
2HRMARES ko g5, Te2M 02mm
Meteorological station
in front of no.2 WIEZHEE. RT-SE 0.5 mm

watershed

q=9.254 x 10°H***
g =6.910 x 10°H***

(HZ6) (1)
(H>6) @)

T T TC.q: ik (L/s)  H: 7KDL (cm) TH B, HikEZz (3)
Rl KO RIRE S Uitz B Lz,

Q = 9221 300,/1000 ®)

272U, Q:iHkE m q: ke (Lis). t: FoERRE
1 (s)s 1. 2@ IRefIICERES % DOl E R TIHRT T
BB, WHKRE, REER TR LU TKE (mm) 12 #
T 5

33TEER

2005 4F 10 HIC KSR T G OEFL U BB HG 2
ITHLEEIC, NUPRAMEREL T, HiizicL—Y%
BB (BHTE 72 GAYDK T2 /0y —X) -
B7605) &3 A L7z (Photo 1), ASHIRRIE. &R (WB7611),
ZEHads (WB7605), 7 —&Z 1 — (WM5571) & [EEHH 5
RERLE 1 (Photo 1), MRHEBICIZ AL — D 2 LT

Photo 1. HifziS A Uz L—Y BT
Newly introduced laser snow depth gauge

(@ MELE

HRAR SR (b) BRI K 230 Y% R b agiE

DIzHOTIRD . (€) /ISP X FREDOHET. (d) Fv VT L—
T a v O (e) ZHEE (WBT7605) & 7 — & 14— (WM5571). (f)

JEEB (WB7611) . (g) P&

(a) removed ultrasonic snow depth sensor, (b) digging holes for installing

the panther mast with heavy machinery, (c) installation of the panther
mast, (d) situation of sensor calibration, (e) converter (WB7605) and data
logger (WMS5571), (f) sensing part (WB7611), (g) snowboard
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Bo. WEEICIEREACHlE CEREREE, mk i
K BNK DR T EAEZ TR, BERE. 10751
>R —VTCHIE LTz,

34 BREKANLE

H L3 B & [FIBEIC -/ 10 e 5 2 H O -/ 10 K &
L. W10 RO A2 RO A & Ule, BRI,
Hif 10 RF DB Z O A O Hf & Uiz,

Pk I SR FE G TORNMEE E5ME L, Thic
RPIWECTGEEE. ITEREKE. 2 5Ra5SRES
Pk EDNEICBIIE N TV B 7z vz,

RBIZ DWW TREIT B TR HERS U 7z 10 %
%5 12, FRB OB Z —IEE L L7z (Photo 2), F7z.
2010 4 9 H OSERNREIC iR Cld KR O T FRAE L.
1 SR & 2 SIROFHEICRHIAE U7z (Photo 3) —H

Photo 2. 1 'SIRDIIPHIC F513 % LIk

51 K 72 I R (Table 2) ORI, KAl O
g7 —2 8 U 3Bz kv LT 2 tho ik o Bl
T =2 S Lz,

3.5 KBV DM EIRIERE

BRI DKM BIINC BH 720 . RGO/ NBE N RIE T
NTW3 (15K : Photo 2a, 4d; 2 5K : Photo 5; 3 iR :
Photo 4ef), EHII/NEITIZEIBRRDIEZ D, RFIEXEDT
DICATYy TPREHICMA TEIE AT Y TRR S/ —
R THEMENT VD, BVNRZEBAIHAT %72
DT, MEFTHHEATZRESD K 72 (5% L (Photo 4ab). AR
BBREZBFEBICEBEO B AR, RDBEICIGCTEOE AR
1727z (Photo 4cd), Fiz, RICBNEZT 2720, %l
HNE £ ToOsEZ i, BUAVNEOREOIEEE (Photo 4ef)
R FHIRIC D B RGO Z1T > 72 (Photo 4ghi), &

Sediment dredging in settling tanks at the no. 1 watershed
() TEZERIRIE RO T (b) TERPHEIC BT ZE2ERTF. (¢) —HHRIC & 5 TRMEIRORE T, (d) BIEEZ ORI,

(e) IR DTEHOHY

(a)immediately after the start of work, (b) work in the settling tank, (c) transporting sediment by unicycle, (d) settling tank
immediately after dredging, (e) settling tank after restoration

Table 2. /RDERINDBEHT & 3% 1K

Reasons of water-level data missing, and dates (year/month/day)

pLElEE) 1R 2 5K 35iR
Reason no.1 watershed no.2 watershed no.3 watershed
2006/10/3 2006/10/5 2006/10/3-2006/10/5
b 2007/9/27 2007/10/2-2007/10/3 2007/9/26-2007/9/27
Sediment dredain 2008/10/7 2008/10/7 2008/10/7-2008/10/8
9ing 2009/11/10 2009/11/10
2010/9/30-2010/10/1 2010/10/5 2010/10/4
7 T EHA B Ik 9/13/2010 9/13/2010

Flood over notch height

IAIEHE D DREE
Failure of water level
recorder etc

2010/9/14-2010/9/15

2006/10/6-2006/10/10
2008/12/25

2006/1/13-2006/1/30
2007/10/12
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512, BEMICE 0 CRBINROT TS LaTT > f
(Photo 5), — /5 THEIINEIC CiZ\ IRAYEY HER
DT ENHD (Photo 6), A I bkl R EZMEH L.
B OFE(R & IR0 ~ 5 T VB8 7,

4. HEEHEE. HEKRB XU HRH L
HiR KRG, HKEB XU HTETES Table 31 F
L iz, 2006 FH 5 2010 FEIC I B BEDOR AT
I3ZNFN 189 cm (2006 £ 2 F 10 H ) . 111 cm (2007 4
2 A 2H). 131 cm (2008 4£ 2 A 28 H ). 158 cm (2009 4
1H25H), XU 135em (201041 H 14 H) Th -7z,
FRBRHIL 65 DR R Z WE LT 2 1S T O BT,
7 AR ZAHE (AbkE 38°45.4', TR 140°18.7", £ 105.1 m)
&7 AR A4l (JEfE 38°52.7', BiA¥ 140°19.9', 555 170 m)
THd, Fig3IcEhl. FE, @B B2HEHEEZTRT,
HIEIC B 2 BEDRATEF LRI ZNZ N 157 cm (2006
£2H6H). 52cm (2007 4= 3 A 15 [ ). 119 cm (2008
2 H 17 H'). 100 cm (2009 4E 2 H 20 H ). ¥ X U 106
cm (20104FE2 A6 H) TH O, @LIc BT 2 HFEDRK
HEBRIZENZ T 154 cm (2006 452 A 6 H ) . 77 cm (2007
3 H 15 H'). 106 cm (2008 4£ 2 A 28 H ). 103 cm (2009
E1H26H). BXU122cm (20104F1 H 1415 H) T
Holz (KBT 2019), FRIIHH &1L K D EEhEn
=, BEEREEIEEHENAEVWENZRT EEZD
Nizo Fie. ZWD S OFERETHE (FEREE A 20.3 km)

FO@ (BN 9.4 km) AEL . FROBEEROMEIE,

Photo 3. 2010 4F: 9 J] OS2 0 ik Bl

SO HHFEX O EAMHEER LU (10
HIE © r=0.887),

2006 4E 5 2010 4E I 3517 % 4E (% 7K & 1% 22317 ~
2719.5 mm DI T IE 2429.0 + 221.2 mm (= (T
fiZZmrd, LTREM) TH -7, éﬁ%ﬁﬂﬂiﬂ%@’i%&ﬁ
DT AZ A7 (JbfE38°51.1, A% 140°12.0°, £ &
88 m) (&, WM S IHFETEN 6 km I T B, ﬁ%@El
Fe7k B DOBRIE. SWAHBEZ/R LUz (r=0.960) » E 7.
2006 £ 5 2010 fFIC BT % 1 HR, 2B IRBLXUT 35
RICBUF 2R R OHIPH & FEEIEZ N 2N 1630.2 ~
2193.0 mm & 1979.9 + 214.8 mm, 1535.1 ~ 2139.5 mm &
1949.3 + 244.3 mm B X U 1570.8 ~ 2603.5 mm & 2106.1 +
3685 mm TH -7z, kbl Tl 201049 H 11 HEN S
14 AR TERNE T, BN clm - 5
DOFAEIC KO KEDO T FEA L (Photo 3)., ABainiis
V23 U 2 PRIE LT O Fri#E0 220 T ORGOIENE: Uiz (R
52011, 2021, KRR TR ZDIHM DT — 2 25T,

r=0.963,

AR OXRIARNC B 2 SPGB OB T X, #
AROKHLREFOBIMER I EHRER, HidKDH
HHLD T —2 ANF)INHFRICZENZEN T 1 THY
Teo Flz. RUKHELED TWG I ILE SRS SR 5
B BB EIIZEAT (D) I IHhTEW . B, A
BROWD £ LDITER L., MO T S H
FH B XU BB E I ERER B R 2B 7 8 (B2 1942) D

The Kamabuchi Experimental Watershed immediately after heavy rain in September 2010

(a) 1 S IROILIPHE, (b) 2 SIROILIIHE, () 3 ZIRDILIYHE, (d) KOZFTFD T T — M EINCELE > TV 2HF- ()
BEK U TR DIEER.  (f) 5 FEIRIC D % BUHAVNERIC D733 2 iR

(a) settling tank at the no.1 watershed, (b) settling tank at the no.2 watershed, (c) settling at the no.3 watershed, (d) the float
of the water level gauge is buried in the sediment, (e) traces of flooded water level in the hut, (f) the state of the bridge

leading to the observation hut over the Tsurugetazawa
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IRSCBEN DHERF T P

Maintenance work of hydrological observation

(a) BFMHEA TS INED—EE, (b) /NED—EZERE L7z, (¢) /NEDEROEREDELT. (d) NEDREIDE
FEETZ, () 3 ZFINCH T 2EHETOM. ()3 SIRIC BT ZEHZOME, (9) B THIRICH D B BALREDORK T (h)
RETTzDm & ZTE L TOBIRIL, (i) BRERE T BB OGOk T

(a)part of the decayed hut, (b) immediately after repairing a part of the hut, (c¢) repairing the roof of the hut, (d) immediately
after repairing the roof of the hut, (e) bridge before repair at the no.3 watershed, (f) bridge after repair at the no.3 watershed,
(g) the distorted bridge over the Tsurushitazawa, (h) the situation where the height of the bridge is being adjusted, (i)
immediately after the repairing the bridge

2 ST BT % ZFFED/RBIN OHERFE PSR

Maintenance work of hydrological observation at the no.2 watershed during snow season

(a) BUAVNZEDEH T A LIESERT. (b) R A L. (c) RIS ARIADOR T

(a)before the work to remove the snow from the hydrological observation hut, (b) after the work to remove the snow from
the hydrological observation hut, (c) the hydrological observation hut at the no.2 watershed at the end of snowmelt
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Photo 6. BI/N= THERR & =B
Animals confirmed at the hydrological observation
hut
QRN () R=irE)
(a) mouse, (b) bat
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51-70.

JUET FR - /NEF 0% (1983) i AR Bt 1 5
RICBT 2 FMEEDN RIS NIE T8 Mg R
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Hydrological observation reports
of the Kamabuchi Experimental Watershed
—No. 1, No. 2, No. 3 experimental watersheds—
(January 2006 through December 2010)

Shoji NOGUCHI"?", Wataru MURAKAMI?, Toshio ABE? and Ikuhiro HOSODA"

Abstract

The Kamabuchi Experimental Watershed (KEW) is located in the snowy cold region of Mamurogawa Town,
Mogami-gun, Yamagata prefecture, and has been observing since 1939 to clarify the water resource storage function
of forests. The current KEW is covered with a mixed forest of coniferous and broadleaf trees such Cryptomeria
japonica, Chamaecyparis obtuse, Fagus crenata and Quercus serrata. In this report, an overview of the topography,
vegetation and forest operation history of the Nos. 1, 2 and 3 watersheds of the KEW are shown, and the
maintenance works of the forest-watershed experiment are introduced. In addition, this report shows daily runoff at
each watershed, and daily precipitation and snow depth at Yamagata Experimental Forest adjacent to the KEW from
January on 2006 through December on 2010.

Key words : daily precipitation, daily runoff, snow depth, snowy cold region, mixed forest of coniferous and
broadleaf trees
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